® -1 Iodide (Molecular Probes, Eugene, OR) stained samples were PEIcomplexed and imaged with a Bioscope II AFM (Veeco, Santa Barbara, CA) and an LSM 510 NLO Multiphoton Microscope (Carl Zeiss, Inc., Thornwood, NY), enabling verification that the features observed in AFM contained DNA. The amount of DNA bound to the DPP-modified surfaces was determined by analysis of Quant-iT ™ PicoGreen ® (Molecular Probes) stained samples on BioTek Synergy 2 Multi-Mode Microplate Reader (Winooski, VT). NIH/3T3 cells were plated on DPPmodified samples and imaged 24 h post-transfection using a Leica AF6000 Microscope (Bannockburn, IL). GFP expression was quantified using a Becton Dickinson FACSCalibur Flow Cytometer (Franklin Lakes, NJ). Results: AFM imaging confirmed the successful immobilization of the conjugates to the model substrate. Because surfaces treated with unmodified DNA showed no surface features, the DPP binding was found to be specific. The presence of DNA bound to the surface via the conjugate tethering mechanism was verified using AFM-confocal overlay, in which the PicoGreen-stained fluorescent features observed in the confocal image correlated well with the features observed in the AFM image. Analysis of the DPP-treated surfaces with a fluorescent plate reader ( Figure 1A ) demonstrated that the DPP-treated surface had 42±16 ng of DNA/cm 2 , while there were 4.2±2.1 ng of DNA/cm 2 on the surfaces treated with unfunctionalized plasmid DNA. Fluorescence microscopy and flow cytometry ( Figure 1B ) revealed that the DPP surfaces transfected a significantly higher percentage of live cells relative to the sDPP surfaces (p=0.033). This result indicated that the peptide must be cleaved to release the DNA, and thus gave evidence that the system promoted cell-responsive transfection.
Conclusions:
This work details the formation of plasmid conjugates that are covalently tethered to a substrate. Gene delivery in response to a cellular enzyme has been accomplished using this system. The relatively low transfection efficiency observed may be due to the multiple tethers that are likely to exist between the substrate and the DPP conjugates. Thus, we are presently exploring the effects of a reduction in tether number. In the future, the tunability of this design will enable localized gene delivery with highly specific spatial and temporal control of the plasmid release.
